In order to solve the problem of unbalanced income distribution between urban and rural residents, Here，based on collecting data for each county in Yulin, Shaanxi in 1995-2016，Lorenz curves and Gini coefficients were applied to urban and rural income analysis, and we present two new methods to calculate the Gini Coefficient with discrete income distribution. The application results showed we know that the government need to take many measures to narrow the income distribution gap in Yulin city , such as keeping sustainable economic growth, perfecting social security system and the system of subsistence allowances, for further research on how to reduce the income gap between urban and rural areas of Yulin to lay the foundation.
INTRODUCTION
Revenue is the remuneration of laborers who invest in the production of capital, labor, land and other factors or the services provided by the workers (Coscarelli and Caloiero, 2012) . It is the embodiment of ownership of the factors of production by individual members or groups of the members of society, and also the costs or benefits of production. The distribution of the results in accordance with certain rules, including wages, profits, interest, rent and so on (Barrett and Salles, 1995) . Among them, the wage is the labor or the ownership of labor, income and interest is the embodiment of capital ownership, land rent is a reflection of land ownership.
At present, due to the existence of the dual economy, Chinese scholars do statistical analysis of the residents income is usually divided into two separate statistics: urban residents and rural resident's income. Where the per capita disposable income of urban residents refers to the part of the income that reflects the total cash income of the household can be used to arrange the daily life of the family. It is the total household income deducted from the personal income tax, personal social security payments and billing subsidies after the income. The net income of rural households mainly refers to the part of the total income of long-stay residents in rural areas, deducted from the production and non-productive part of the cost, after deducting the taxes paid by the remaining can be used directly Production, or for non-productive investment in construction, consumption and savings that part of the income. The net income of rural households includes non-operating income from productive and nonproductive income, including non-operating income such as remittances and repatriation of the population outside the country, subsidies for various kinds of subsidies, etc., including both monetary income and in-kind income; it reflects a region or a rural household average income level.
Income disparity refers to income inequality among individuals or between households in the process of economic development (Heerink and Mulatu, 2001) . It can be divided into two kinds of relative gap and absolute gap, the relative gap refers to the relative income of all classes of residents of the difference is usually used to measure the fairness of income distribution; absolute gap refers to monetary or other physical indicators as a unit of the income gap, reflecting the absolute income level of people is different, this standard to distinguish between different levels of affluence.
The relationship between the relative gap and the absolute gap is not only related but also differentiated; the link between the two is that when the income level is fixed, the two directions of change. The difference is that the absolute gap cannot reflect the relative degree of the gap, can only reflect the absolute value of the gap is not conducive to the degree of contrast to judge the gap. The income gap in this paper refers to the relative income gap.
AN ANALYSIS METHOD OF MEASURING THE INCOME GAP OF RESIDENTS
There are four ways to measure the income gap: Lorenz curve, Gini coefficient, income ratio of urban and rural residents, and Theil index.
Lorenz curve
Lorenz curve also is translated as "Lorenz curve.", that is, in a population (country, region), the percentage of the population from "the poorest population to the richest" corresponds to the percentage of income for each percentage of the population (Druckman and Jackson, 2008) . In order to study the distribution of national income among nationals, the American statistician, M. Otto Lorenz (1876 Lorenz ( -1959 proposed the famous Lorenz curve in 1907(Simon Kuzenets, 1995) . By comparison and analysis of a country in different times or in different countries in the same era of wealth inequality using the Lorenz curve, the curve graph method as a summary of the distribution of income and wealth (Kakwani and Wagstaff ,1997) , the accessibility of information has been widely used. Through analyzed the Lorenz curve, we can visually see a state of equality of income distribution or inequality situation. Draw a rectangular, rectangular high measure of social wealth as a percentage; divide it into five equal parts, each divided into 20 total social wealth (Nasidi Yusuf and Ahmed Mohammed, 2016) . On the length of the rectangle, the 100 families are arranged from the poorest to the richest from left to right, and are divided into five equal parts. The first equal represents the lowest income family of 20. In this rectangle, the percentage of all the wealth owned by each family is accumulated and the corresponding point is plotted in the graph. A curve is the Lorenz curve (Wang and Yuan, 2006) . The Lorenz curve is a square, square bottom: the horizontal axis represents the income earners in the percentage of the total population; the left side of the square is the percentage of the vertical axis displays the percentage of the population income. From the coordinate origin to the square corresponding to another vertex diagonal line is equal, that is, income distribution absolute equality line, which generally does not exist. The actual income distribution curve is that the Lorenz curve is at the lower right of the equal line. Lorenz curve as is shown in Figure 1 . The horizontal axis OH in Figure 1 represents the cumulative percentage of population (grouped by income from low to high), the vertical axis OM represents the cumulative percentage of income, and the curve OL is the Lorenz curve.
The mathematical expression of the Lorenz curve is as follows:
Where ( ) F x is the cumulative distribution function of ordered individuals,  is an average.
Gini coefficient
Although the Lorenz curve can express the unequal distribution of social wealth, it can not quantitatively describe the degree of inequality, and the Gini coefficient can solve this problem (Osmani and Glass ,2008) . Gini coefficient is calculated according to the Lorenz curve reflects the equality of income distribution of the index, which is by the 20th century Italian economist G · Gini in 1912 for the first time (Lam and Chan, 2011) . The Gini Coefficient is a statistical measure used to quantitatively measure the extent of income disparity, with values between 0 and 1 (Kamaruddeen and Yusof,2011) . The coefficient can be expressed by the ratio of the area A of the absolute uniform line and the Lorenz curve in the Lorenz curve to the area of the triangle (A + B) enclosed by the absolute uniform line and the abscissa (Nwofor,2010) , as G, Equation (2) shows:
) f x is the Lorenz curve equation. The larger the G , the more uneven the distribution of wealth, and vice versa. The Gini coefficient can reflect and observe the gap between the rich and the poor objectively and make up the deficiency of the Lorenz curve can not be quantitatively evaluated. According to the provisions of relevant United Nations organizations, the Gini coefficient and its evaluation results in the following relationship, as shown in Table 1 . 
Algebraic Formula of Gini Coefficient
Especially for the discrete distribution of income data, geometric algorithms, Gini's average difference method is too complicated, and ultimately often translated into algebraic formulas.
Set 1 2 , ,..., n y y y be the average income of group 1, 2,..., n , 1 2 , ,..., nis the corresponding population, q is the total population; Let  i i fdenote the proportion of the population of the i group to the total population, referred to as the population share; Set 0 0  F , i F is called the cumulative population share to group i ( 1, 2,...,  i n ),it is actually the income distribution function, the average difference between the geometric algorithm and the Gini can be transformed into the following expression:
Where i L is the cumulative revenue share to the ith group 1, 2,...,  i n ,so that the calculation of the Gini coefficient is converted into cumulative population share and cumulative revenue share of two groups of algebraic data, as long as the first calculation of { , 1, 2,..., }  i F i n and { , 1, 2,..., }  i L i n two groups of numbers from (3) can be calculated Gini coefficient. The Gini Coefficient's share-of-revenue approach is based on the following identity:
An equivalent definition of the Gini coefficient can be obtained
L L is the revenue share of the i group ( 1, 2,...,  i n ), Eq. (4) uses the linear combination of income shares to compute the Gini coefficient, which is called the Gini coefficient Share method.
Fitting Curve Method
The above is the strict mathematical definition of the Gini coefficient, the direct calculation method does not depend on the Lorenz curve, but too large sample space, the calculation process is very complex, therefore, in quite a long period of time does not have the maneuverability. With the development and application of computer technology, computer equipment can have complex operation, can choose the direct calculation method of Gini coefficient, so in addition to the statistical error of original data, the calculation results are quite accurate and convenient.
The Gene coefficient is closely related to the Lorenz curve, G is 2 times the figure area between Lorenz curve and absolute average line. Although in theory, according to the statistical data can depict the Lorenz curve and calculate the Gini coefficient, but still did not find an effective method to determine the current by using the Lorenz curve Gini coefficient has largely indirect fitting and direct fitting method (Dai Pingsheng,2013) . Indirect fitting method is first fitting the probability density function. ( ) f x ., and then derived Lorenz curve ( ) L P according to probability density function, then
L P dx , thus, the Gini coefficient is:
Due to the complexity of calculating the probability density of the income distribution, it is difficult to propose a suitable probability function.
Direct fitting method, that is, select the appropriate curve fitting Lorenz curve directly, the commonly used curve has two curves, exponential curve and power function curve. It is assumed that the Lorenz curve equation is:
(1 )
In formula (7), a ,  ,  are coefficients; p is the proportion of the cumulative population by the income level accounted for the proportion of the total population, 0 100%   p , y is the cumulative total income of the total number of people in the proportion of p share in total revenue, 0 100%   y .Using the least squares method to estimate the value of a ,  ,  can estimate the Lorenz curve equation:
Gini coefficient is based on Lorenz curve, according to the definition of Gini coefficient:
y p dp p ap p dp a p dp a B
Where ( 
Given a ,  ,  value, check  function table, you can estimate the value of the Gini coefficient.
Another type of model is the generalized quadratic (GQ) model proposed by Villasenor and Arnold's. The model can be written as:
, the necessary conditions of the Lorentz curve are satisfied. Let x is the proportion of population p , y is the income ratio L , then normalized 1  d , can be derived Gini coefficient is: 
The Characteristics of the Income Disparity of Urban and Rural Residents in Yulin City
In the early days of reform and opening up, the income level of urban and rural residents was not high, and the urban-rural gap was not obvious. The expansion of the income gap. In recent years, although the country has been fully aware of the "three rural issues" importance, and to improve the income and consumption of rural residents to take a series of measures. Such as home appliances to the countryside, the abolition of agricultural tax, but at present our country has not changed the structure of dual economy, urban and rural residents income gap is still very obvious.
The income gap between urban and rural areas in Yulin has experienced a tortuous process of "narrowingexpanding -further reducing -expanding again", and the overall upward spiral trend. From 1980 to 1989, the income gap between urban and rural residents showed a declining trend. This was due to the 1978 land reform policy that the peasants benefited first and the rural economy grew rapidly, so the income gap between urban and rural residents decreased trend. From 1999 to 2000, the focus of China's reform began to shift from rural to urban, urban and rural income gap also will be rapidly widening. So in the ten years from 1990 to 2016, the income ratio of urban and rural residents is on the rise once again, and showing a further expansion of the momentum, in 1995, this ratio is 2.70, 2010 has risen to 3.43.
MATHEMATICAL MODEL OF GINI COEFFICIENT POVERTY AND ITS APPLICATION
To what extent does poverty affect the income distribution gap, that is, the income distribution gap of poverty. In particular, this paper chooses the Gini coefficient as an indicator of income distribution gap measurement, while the poverty line measures the poverty situation, then the Gini coefficient of poverty reflects the impact of poverty on the income distribution gap Gini coefficient. If an economy defines a level of income as a poverty line, the total number of people who do not reach the poverty line is the poor, and the ratio of the poor is H, that is, the proportion of the poor to the total population, as indicated before, the breadth of poverty is reflected in the Lorenz curve, which is the percentage of the total population after the population is sorted from low to high, so that the caliber of the study can be defined.
The Lorenz curve is monotone increasing and concave properties, therefore, in general, in the Lorenz curve, given a poverty rate, namely poverty breadth is determined, the poor part of every cumulative population percentage of the population of Lorenz curve and the corresponding average absolute distance increases and that poverty is more serious. The Lorenz curve defines the distance between the Lorenz curve corresponding to the poverty population ratio and the corresponding absolute mean line as the cumulative income gap rate of the poor, denoted by y ,where
Y N y , which represents the total income of the poor, and Y represents the total income of the total population. On the other hand, the aggregate income gap of the poor can be regarded as the percentage of the total income of the poor to the level of the poverty line and the sum of the income from the poverty line to the absolute average line income and the total income of the population.
China's industrialization process started from the early days of the People's Republic of China. After the implementation of the reform and opening-up strategy, with the focus of reform gradually shifted from rural areas to urban areas, the living standards of urban and rural residents have increased, Large, especially Yulin city residents living standards have undergone enormous changes. The following figure 2 is the Yulin City from 1980-2016 income statistics. years, the government has increased efforts to support agriculture and the introduction of a variety of preferential agricultural policies have greatly contributed to the growth of farmers' income, "Eleventh FiveYear" since the Yulin farmers net income also maintained more than 10% But the per capita net income of urban residents increased from RMB 3505 at the end of the Ninth Five-Year Plan to RMB 6100 at the end of the Tenth Five-Year Plan, with a net increase of 2595 yuan, an average annual growth rate of 14.8%. The net income of farmers is lower than the growth rate of urban residents except individual years.
We have made a comparison between the per capita net income of urban and rural residents in Yulin City and the average level of Shaanxi Province in the same period, and found that the per capita income level of Yulin urban and rural residents is lower than the average level of Shaanxi in the same period.
From the data collected, since the reform and opening up, Yulin urban and rural residents per capita disposable income continues to increase from 344 yuan in 1980 to 22658 yuan in 2016, an increase of nearly 66 times, but if the Shaanxi Province and even Compared to the whole country, the per capita income of urban residents in Yulin City is lower than the national average level in each different stage of economic development, and the growth rate is generally lower than the national growth rate except for individual years. In addition, the Gini coefficient of urban and rural residents' income in Yulin shows an increasing trend from 1990 to 2016, but it is still below 3.5. By 2001-2016, the Gini coefficient appears alternately with the rise and fall, and in 2009, The international warning level of 0.4, which shows that the income gap between urban and rural residents in Yulin City, the trend has continued to deteriorate.
AN EMPIRICAL ANALYSIS OF THE GINI COEFFICIENT POVERTY OF YULIN
The geometric approximation method is to use the numerical approximation in the definite integral method. First, the population is arranged according to the income from low to high, then divided into several groups, According to the grouping statistics, for each group of population and its corresponding income, the overall Lorenz curve to completely uneven line between the part is divided into several small curved edge graphics, the use of triangular, rectangular, trapezoidal and other geometric area Approximate to replace the area of each small curve side of the graph, and then find all the small curved edge area and the graphics, that is, the approximate value of the area of the whole curve triangle is obtained. The finer the grouping, the closer to the exact value B of the area between the Lorenz curve and the completely uneven mean line, specifically, let the economic system of n economic members of the income distribution
Y .Then we can write the following formula:
That p is a low-income economic members of the i share of the entire economy, Y is the share of the income of the i economic members in the total income. The sum of the triangle and the rectangle can be obtained in the form of the Lorenz curve and the absolute mean line between the part of the area is:
And then calculate the Gini coefficient by the formula 1 2   G B , first calculate the Lorenz curve and the absolute average line between the area A, Gini coefficient is twice the area A.
As the Lorenz curve has a monotonically increasing and convex geometry, in a specific technical process, the calculation of block area with a linear approximation to replace the curve, each group of population income is very rough, using the above method, the calculation process In a certain extent underestimated the real income distribution gap.
In order to further study the Yulin urban-rural income gap changes, according to Yulin City, 2005-2016 statistical yearbook of the grouping data, calculated the Yulin urban-rural income gap of the urban and rural income gap, The Theil index is shown in Table 2 . The Theil Index of Urban -rural Income Disparity in Yulin City statistical graphs are shown in figure 3 .
From the table 2 using the trapezoidal area Gini coefficient calculation formula (15), can be approximated to calculate the Lorenz curve and income between the area is not the average line: 
RESULT ANALYSIS
The above analysed shows that the urban-rural income disparity in Yulin city is higher than the national average level. If we consider the urban residents 'medical treatment, pension, education, public facilities and farmers' This is not conducive to the construction of a harmonious society in Yulin. The causes of income gap between urban and rural residents should be analyzed from the difference of per capita income of urban and rural residents. In terms of the proportion of per capita income of urban and rural residents, the income structure of urban and rural residents is very different. In addition to the proportion of income from property, the rest are relatively strong. The highest proportion of per capita disposable income of urban residents is wage income, more than 70% per year, followed by the transfer of income, the proportion of more than 25%, operating income and property income share of the proportion of close; In the rural per capita net income composition, the highest proportion of operating income, more than 50%, and the overall trend of its decline, followed by wage income, the proportion of 35% or more, and an upward trend, While the proportion of property income and transfer income is very close, and are very small. Comparing the composition of per capita income of urban and rural residents, it can be seen that not only the structure shows a strong difference, but also the difference in absolute values.
First of all, the most obvious is the value of transfer income, in 2005 the difference between urban and rural areas is 1921.5 yuan, 2016 has risen to 5452.3 yuan, according to the definition of transfer income, because the family part of the country compared to the usual Accounting for a small proportion, so the transfer of income to a greater extent from the government. In this sense, the gap between urban and rural areas to some extent by the state's "urban-oriented distribution policy" caused, but from the transfer of income in the proportion of farmers per capita changes in the proportion of the past Five years basically around 3%, but in 2016 increased to 12%, indicating that the country has begun to pay attention to the huge gap between urban and rural areas, and is taking measures. Secondly, from the difference between the main sources of income of the urban and rural residents, the difference is 4297 Yuan in 2005 and 22,432 Yuan in 2016. As the urban residents mainly engaged in secondary and tertiary industries, while rural residents mainly engaged in the primary industry, which reflects the Yulin City, the three indicators of labor productivity differences, as well as the characteristics of the industry itself shown by the three industries labor productivity growth Differences. Thirdly, in the composition of the income of the peasants, the proportion of the household operating income is declining year by year while the proportion of the wage income is gradually increasing. This is mainly because the farmers mainly rely on farming income, so the operating income in the composition of the highest proportion of the income of farmers, but in recent years with the migrant workers to become a boom, a large number of rural surplus labor to migrate. As the wages of workers than the sales of agricultural income, therefore, in the composition of the income of farmers, the proportion of wage income increased year by year is expected, with the country to promote the reform and the new rural construction, the proportion Will continue to improve.
From the above analysis, it can be found that the income gap between urban and rural residents in Yulin City is widening. The reason is that the income level of farmers is too low and the growth rate is slow. The root causes are the primary distribution factors brought by the difference of labor productivity and the income distribution Policy, including the redistribution of factors.
CONCLUSIONS
To sum up, the Lorenz curve and Gini coefficient reflect the gap between rich and poor in a country or region from different angles. By drawing the Lorenz curve and deducing the formula of the Gini coefficient, we can get a better understanding of the true meaning of these two indexes, and the Gini coefficient is too large to cause us to pay enough attention. In this paper, analysed the calculation method of specific measurement by Gini coefficient index of the income distribution gap, selection method combined with bisection method and direct calculation method of the estimation of China's rural Gini coefficient,by using the curve fitting calculation of Gini coefficient of city,then make full use of the Lorenz curve and the Gene coefficient in the land use structure analysis on the successful experience, and applies it to the differences between urban and regional economic development analysis, in order to evaluate the difference of utilization of water resources between regions provide certain reference.
